ABSTR&CT. Twelve cases of chronic rheumatism have been treated on a raw vegetable diet for periods of two weeks, followed by a modified diet for further periods.
Pain has been relieved in ten cases and those cases in which there were muscular pain and stiffness with simple effusions into the joints have benefited most.
Cinematograph records of the progress have been made. The immediate results obtained appear to be due to the low sodium content of the diet; other factors have not been excluded. THE object of this investigation has been to make a trial of a certain form of diet on patients with chronic rheumatism, and to discover what type of case, if any, would respond to the treatment. It was essentially a clinical experiment and few laboratory investigations were made. The work was undertaken at the instigation of a colleague, who, from personal experience of certain cases, was convinced that a raw diet regime was beneficial in some forms of chronic rheumatism and was anxious that a trial should be made under controlled conditions in hospital. Dr. Pillman-Williams collaborated with me in all the arrangement and management of the diets, which were adapted from those of Dr. Bircher-Benner of Zurich [1] .
Diet treatment is not generally recognized by the medical profession in this country as one of the weapons with which to attack rheumatic conditions. At the recent summer meeting of the British Medical Association a discussion on the treatment of chronic rheumatism took place, but diet treatment was dismissed with a passing remark that diets of one kind or another were popular with the lay public, and that patients were willing to enter expensive institutions where they were dieted on an orange a day. At this discussion there was general agreement that methods of treatment should be combined and a multiple attack made, and I am certainly of the same opinion. I treated this group of patients as far as possible by diet alone with a view to getting clear-cut results, but I do not wish it to appear that I believe that this type of diet is suitable in all cases, or that it should be used to the exclusion of other methods of treatment.
SELECTION OF CASES
The twelve cases reported on here represent the main types of "muscular rheumatism ", "osteo-arthritis ", and "rheumatoid arthritis ". I tried to get examples of each as I did not know how they would respond to the treatment. All the patients had some form of painful active disease. I am greatly indebted to my colleague Dr. C. B. Heald, who sent me patients from the Red Cross Clinic for the diet treatment. Classification Muscular rheumatism.-I have included under this term patients whose chief complaint was pain and stiffness in the limbs and in whom there was little apparent constitutional reaction. Such cases are liable to develop synovial effusions, especially in the knee. Slight osteo-arthritic changes were discovered in some of them, but did not appear to be giving rise to symptoms.
Osteo-arthritis includes those cases with definite bony changes which have led to deformity of the joints and osteophytic outgrowths.
RBheumatoid arthritis is a disease which is clearly defined by its clinical symptoms. In the active phases there are wasting, sweating, subacute fever, rapid pulse-rate and anEemia, and swellings of the soft tissues round the affected joints; the synovial membrane becomnes involved, gradually cartilage is destroyed and the ends of the bones become decalcified and absorbed. There is a slow shifting of the attack from one joint to another and it is not easy to tell when the active process is arrested. Moreover, the disease is liable to spontaneous remissions and relapses for many years, and it resembles a chronic infection in its course. The etiology of these conditions is not known, and the comprehensive term "chronic rheumatism" is used to cover the three types, as it is convenient and conforms to everyday usage. The joint condition in rheumatoid arthritis and osteo-arthritis is the most prominent symptom, and differential diagnosis is based on the appearances, but there is another feature which is common to these and to muscular rheumatism, namely the affection of the soft tissues, especially of the muscles and fibrous structures. Sometimes this is obvious in the form of diffuse thickening and cedema, sometimes as palpable intramuscular swellings, and sometimes only as muscular pain. These should be regarded as local manifestations of a general condition, which has been termed by Pemberton [21 a low-grade cedema.
THE SCHEME OF TREATMENT The patients were all treated in the Royal Free Hospital. They were admitted especially for the treatment and were placed for a week on ordinary ward diet before the special diet was begun. It is impossible in hospital to provide the activities of normal home life but, if able, the patients were up and about in the ward or hospital square for several hours a day, and each day they went to the physiotherapy department where, under supervision, they made such voluntary movements of limbs and trunk as they were able. Cinematograph records of their movements were taken before the diet was begun and again at intervals of one or two weeks, according to the progress made. During the diet treatment the same daily regime was followed and no massage, passive movements, splinting or other forms of therapy were given; the only drug given was aspirin occasionally in small doses. The aim was to exclude all other treatments while the patient was on the diet, and this was rigorously adhered to for at least four weeks, although it is recognized that additional treatments might have hastened recovery in some cases. For the same reason no treatment was given for focal sepsis, though fortunately none of the patients had any gross infections.
A list of the cases treated is given in Table I . The main clinical diagnoses and the results of treatment are shown. Cases 1 to 8 were classed as non-toxic forms of rheumatism; cases 9 to 12 as toxic forms. This will be referred to later. The diet regime was divided into two periods. Diet I contained no cooked ingredients. Diet II was practically the same diet with the addition of cooked foods. The ingredients of the diets and the food values will be seen from the tables. The calorie value of the diets was adequate to prevent undernutrition in most cases. DIET The preparation and serving of the diets received close attention; they were prepared in the diet kitchen of the hospital under the direct supervision of Dr. Pillman-Williams and her assistant, Mrs. Stacye. The green vegetables and roots were finely shredded through a special mincing machine; pulped apple was prepared in the same way and mixed with a little lemon juice to prevent discoloration. Dried fruits, such as apricots, prunes, and raisins, were soaked in water and then pulped or served whole, raw oatmeal, too, was soaked before serving. Nuts-were taken whole or finely ground, sprinkled over the fruit. A good variety of salads and fruits was obtained, the food was daintily served and dishes prepared a few hours beforehand were kept fresh in the refrigerator. This attention to detail is mentioned as it is an essential to success, otherwise the food looks and tastes unappetising and even the willing patient cannot eat it. The dietitian visited the patients in the wards and their individual tastes were studied, so that the diet was well taken and all the patients, except No. 12, continued on the raw diet for a full two weeks. The patients were encouraged to eat all the food provided and the weight of what was left was noted.
THE EFFECT OF THE DIET ON SYMPTOMS
Of the twelve patients, eight felt definitely better within from one to four weeks, of the other four patients, two improved up to five or six weeks and then had relapses, and two found no relief at all. The improvement noted in each case was a decrease of pain, stiffness and swelling, namely those symptoms which arise in the, muscles and in the soft tissues of the joints. The conditions which were not. relieved were the pain arising in joints with active disease of bone and the symptoms due to toxLemia. The cases of muscular rheumatism and synovitis uncomplicated by definite arthritis (Nos. 1, 3, and 4) made the best response. It was surprising how rapidly the effect began to appear and how soon the patients felt that they could move more easily. Some improvement was seen on the fourth or fifth day, and the changes were sometimes quite striking at the end of a fortnight. The effect was progressive and continued up to the time of discharge. The cinematograph records of these patients show the stiff awkward movements of the original condition and the practically normal movements after treatment. Case 4 is reported in detail as presenting the type which should be specially selected for a, trial of the diet treatment as likely to react favourably.
Case 4.-Mrs. E. W., aged 46. The patient had suffered for four years with occasional pain and swelling of the knees, but for three months before admission there had been generalized stiffness and much pain in shoulders, hands, knees and ankles, and she had been in bed at home for ten weeks. On admission she had fluid in both knee-joints, swelling of the metacarpophalangeal joints, and pain in the left shoulder and wrist. X-rays showed no changes except slight osteo-arthritis of the knees. She had no period of complete rest in bed after admission and the diet was begun on the third day. Her weight was 11 stone and in the first eight days she lost 7' lb., but regained 2 lb. in the following week. Movements became freer and the swelling of the knees less tense. She was discharged after tbree weeks, but continued to diet, and seven weeks later there was only a slight fullness in one knee, she was quite free from all pain and had renewed her household duties.
The other two cases were somewhat similar.
Case 1, female, aged 49, had generalized muscular rheumatism and had been unable to work for two years. She resumed work after six weeks on diet treatment and has continued without interruption for five months. Case 3, male, aged 55, had muscular rheumatism and acute synovitis; after four weeks of treatment he returned to work and active sports.
Two male cases of severe osteo-arthritis of the hip were treated. Both were complaining of acute pain in the leg on the affected side, with stiffness and lameness. X-ray examination showed some destruction of the head of the femur with shortening of the neck. Such patients are unfavourable subjects for any form of treatment and they had already had a great deal without relief. On the diet, the pain and stiffness of the associated muscular rheumatism were greatly relieved and improvement was maintained for some weeks. The arthritic disease, however, was not arrested, severe pain recurred, and in one case X-ray examination showed advance in the disease of the bone. One man (Case 7, aged 53) was very obese and lost much weight, and this certainly contributed to his improvement.
Rheumatoid arthritis of recent origin.-Cases 9 and 10 (A. G., female, aged 53, A. T., male, aged 40), represented the severe progressive type of rheumatoid arthritis. In both patients the actual onset had been about two years before with minor symptoms, but the disease had made rapid progress in the four or five months preceding admission, and they were completely immobilized in bed with acute pain and had many joints affected. The man had lost one leg in the War, his knee and ankle were swollen to an enormous size, and his hands were cedematous in appearance and almost useless. In the woman the hips were most severely affected; she had been unable to sit up or move for six weeks and cried with pain when she was moved in bed. There were no palpable synovial effusions and X-ray examination showed only slight changes in the bones. There were toxic symptoms with wasting, sweating, occasional low fever up to 1000 F., a raised pulse-rate, anaemia, and a high sedimentation rate.
These patients both made some progress on the diet treatment, and at the end of four or five weeks pain was sufficiently relieved for them to attempt to stand or walk. Unfortunately, after two months, the man developed an intolerance of the diet, with severe indigestion. Cooking the ingredients gave no relief, but on the ward diet he quite lost the indigestion and seemed a little better; there was, however, no real improvement in his joints. After an interval of two months he willingly made another trial of the diet, and took it again for ten days, but the indigestion returned and the arthritis was in no. way relieved. The other patient, A. G., made a slow and interrupted progress, and after six months she was just able to shuffle a few steps on sticks, but although movements were so limited she was completely free from the acute pain which she had had when admitted. Following the initial two weeks of Diet I she took Diet II continuously for five months, the only modification being an increase in the protein and fat with an extra egg, a larger portion of meat, and more milk, as her appetite improved. After the third month she was given massage daily. Towards the end of her stay she was gaining weight rapidly, she had lost the anaemia, and the sedimentation rate had fallen slightly towards normal. She was discharged to a convalescent home, where the diet was continued, and she is still progressing and is now able to rise from a chair without help.
In these cases, as in those already described, the improvement in the early stages of treatment appeared to be chiefly a relief of pain with some increase in mobility, and this gave the patients courage to attempt movements.
Cases 11 and 12 made no improvement while on the diet. They were two women with a clinical history of long-standing rheumatoid arthritis, coming on with swelling in the fingers and toes in the first instance, and spreading to almost all other joints in turn. One had active painful disease in the knee, the other a similar condition in the shoulder, and X-ray examination showed destruction of bone and cartilage in these joints. There was no peri-articular swelling or effusion, and the joint disease elsewhere appeared to be inactive; there was evidence, however, of a general toxaemia in the high blood sedimentation rate and a considerable degree of anamia. Diet was given in one case for five weeks, and in the other for six and a half weeks, but no relief of pain was experienced. Following the routine they were allowed to get up and move the joints, but would almost certainly have done better with immobilization, as the pain was due to active disease in cartilage and bone, and the element of muscular and fibrous tissue pain such as responds to the diet was absent.
The later results.-The reports, up to seven months in some cases, are shown in the table. The patients' home diets have, of course, varied greatly, although all have taken a large amount of fruit and vegetables daily and have restricted the bread and suigar in the diet. Definite salt restrictionhas been continued by some and not by others. It is too soon to attempt a final analysis of results.
LABORATORY INVESTIGATIONS
The blood examination.-In the non-toxic group the hemoglobin values were normal or slightly subnormal, and where later investigated were found uninfluenced by the diet. The four toxic cases showed some degree of anaemia (heemoglobin 62-78%). No changes occurred in these values as a result of the diet. Later, when iron was given to these patients in large doses, the improvement in the haemoglobin value was very slow.
The blood sedimentation rate was tested in all cases. The rate is high in cases of active rheumatoid arthritis, and in the four toxic cases treated the reading was from 54 to 60% at the end of sixty miinutes. Estimations were repeated during the treatment but there was no improvement except in Case 9. This patient showed a *decrease in rate from 64 to 44% when improving clinically.
The non-toxic cases all had normal or only slightly increased sedimentation rates, the readings at sixty minutes ranging from 8 to 28%; four cases were retested after two or three weeks of treatment and showed no significant change. The graph shows the striking difference between the two groups.
The Wassermann and Kahn reactions were negative in all cases.
I I .
I I Blood sedimentation rate of patients and their response to the diet. The right hand graph refers to the toxic cases Nos. 9, 10, 11 and 12.
The weight records.-All the patients lost weight during the first week on the diet, the fall being much more rapid than any that occurred subsequently. The greatest loss of weight was shown by Case 4, the woman who had large effusions in both knees and general stiffness of the limbs. This patient lost seven and at half pounds in the first week but gained weight on the same diet during the second week.
In eight patients the loss was from two to seven pounds in the first week and during the second week on exactly the same diet, ten of the patients showed no *| l 7 7 8 Proceedings of the Royal Society of Medicine 8 further loss, the weight being stationary or rising slightly. Two patients who were very much overweight and for whom the calorie value of the diet was insufficient for maintenance of their weight, continued to lose, but even these two patients lost over six pounds in the first week and subsequently not more than a pound in any week. The difference in the rate of loss during the first and following weeks is therefore very striking. The initial fall of weight is to be attributed to loss of tissue fluids by diuresis as there was no diarrhoea or vomiting in any of the cases. (Unfortunately urine measurements were not sufficiently reliable to be reported.)
Cases with little or no retention of tissue fluids show only slight loss of weight in the first week. This is demonstrated by Case 10, a man with rheumatoid arthritis, who was given two periods of Diet I at six weeks' interval. During the first treatment he lost four pounds in weight in a week, followed by a slight gain on Diet II in the following weeks; during the second period of Diet I his weight fell by only one pound. In the first period there was definite clinical improvement with diminution of swelling in the hands; during the second there was no improvement. This difference in response may perhaps be attributed to the partial control of the tendency to fluid accumulation by the intervening period of dieting.
DISCUSSION
A diet of this character introduces several factors, which may act singly or in combination to produce the results observed. The points which call for special consideration are:- (1) The form in which the foods are taken and its influence on digestion and assimilation.
(2) The total amount and relative proportions of carbohydrate, protein and fat, and the total calorie value.
(3) The vitamin content.
(4) The mineral content. (1) The rawness of the vegetables and fruits is the outstanding feature of the diet to the patient who is asked to eat it. A strong psychological impression is produced both on the patient and the onlookers, and by both it is readily assumed that if improvement results it is due to this factor. By Dr. Bircher-Benner the virtue of the raw vegetable diet has been ascribed to the absorption of the unaltered solar energy of plant life, but of this occult solar energy, as something apart from vitamin and chemical constituents, science has so far revealed nothing. Uncooked vegetables and fruits demand much more work of stomach and intestines, but when prepared as described, we were surprised how well the majority of the patients were able to take them.
(2) A diet of fruit, green vegetables and roots only, may be fairly adequate in carbohydrate, but it is very low indeed in protein and fat. On reference to the diet table it will be seen that the carbohydrate ration was 145 grm., this is from one-half to one-third the average intake, an amount however, quite sufficient for maintenance if suitably balanced with other foods. The protein ration of 35 grm. was very low indeed, about half or less than an average maintenance allowance. The fat was high, the value being made up with oil, nuts, cream, and milk. The calorie value was about 2,000 or rather more, sufficient to maintain a person of ten stone weight at light work. It was found adequate to maintain the weight of the patients treated, except in the cases of obesity. The effects of the treatment were therefore not essentially due to undernutrition.
(3) Fresh fruits and vegetables provide a high allowance of vitamins C and B, and this fact must be taken into consideration as contributing to the benefits of the diet, especially when taken for long periods. The patients were questioned about their previous diets and in no case had a really deficient diet been taken, though some had taken excess of starch foods and very little vegetables or fruit.
(4) The sodium content of vegetable foods is very low, while the potassium content is high. Most of the sodium taken in an ordinary diet is derived from animal foods or added salt, and as Diet I included no meat or animal foods except a small ration of milk, and no salt was added, it was therefore extremely low in sodium. The amount in the daily rations was about 300 mgm., or one-tenth of the average minimum intake of the adult, which is given as 3,000 mgm. In the second diet small amounts of bacon, bread, and vegetable soups were given. These foods were prepared with salt in the ordinary way,' cheese and eggs were also added, but as the amount of fruit and vegetables was still large and no added salt was given, definite sodium restriction was being continued. The body utilizes sodium for the extracellular tissue fluids, and plasma contains about 350 mgm. of sodium to 20 mgm. of potassium; when there is a sudden shortage of sodium, extracellular tissue fluids cannot be retained, there is a rapid onset of diuresis and great loss of chloride in the urine, with a lowering of plasma chloride. A sharp fall of body-weight corresponds with this period of diuresis, and even though fluids are freely drunk, a state of dehydration persists as the water cannot be retained unless salt is given with it. Dr. McCance [3] has recently published the results of experimental work on sodium metabolism in man, and showed that during severe sodium restriction in a normal subject there was a loss of 3 kilos body-weight with diuresis; but after from three to four days the fall in weight and the urinary loss of chloride was checked almost completely and a balance at a lower level reached. In his experiments the sodium intake was far less than that of any vegetable diet.
Potassium salts are recognized as having a diuretic action, and the large amount of potassium in the vegetable diet may increase the effect of the sodium restriction.
The acid-base ratio.-A vegetable diet is high in basic ash and low in acid, but whether a so-called " alkaline diet " has any effect on the rheumatic condition apart from the changes of mineral balance already discussed is a matter that needs further investigation. Acidosis can also lead to dehydration, as is well known in diabetic ketosis, and can be produced by giving a "high fat low carbohydrate" diet. A diet of this character has been used by Adlersberg and Porges [4] in the treatment of rheumatoid arthritis and has been found to reduce the swelling of the joints.
Other diets for rheumatic conditions.-R. Pemberton [21 found improvement in his cases of chronic rheumatism under different experimental regimes, such as short periods of actual fasting, orange-juice diet, milk diet, and a diet of biscuits, gruel and coffee. These diets appear to have a common factor, namely a reduced sodium intake, and the results are in accordance with this, for he reports a rapid initial loss of weight, a negative water-balance and prompt clinical improvement. He considers that the dramatic improvement that may follow operations for the removal of septic foci, such as tonsillectomy in cases of chronic rheumatism, is due to the enforced semi-starvation of the post-operative period. The routine diet which Pemberton recommends contains large amounts of fruits and salads with restriction of bread, sugar, and other concentrated carbohydrate foods, and a rather low total calorie value.
Von Noorden [5] has used a raw fruit and vegetable diet in the treatment of chronic rheumatism. He believes its value to lie chiefly in the salt restriction, but also in the production of a degree of under-nutrition. He reports results almost identical with those that we have observed, viz., the rapid improvement in soft tissue swellings and the failure to influence established joint disease. He uses a very restricted diet for a few days only, and then a modified diet for three or four weeks and recommends one or two days of restriction weekly in the after-treatment. His recent work is difficult of access in this country.
The action of the diet.-So far as we have been able to judge up to the present, the rapid relief obtained by the diet is due to the low sodium intake and the loss of fluid it produces. Following the immediate improvement a prolonged period of 9 9 improvement has also resulted in some cases, but whetber this is due to the continuance of a low sodium diet is less certain. The after-history of one patient, Case I, suggests that this may be so. This woman, who is a commercial traveller, has had alternating periods of dieting, lasting one or two weeks, during the last three months. When she is able to get and prepare her own food she adheres to Diet I very strictly, the only addition being a pint of milk, and during these times she feels very well and free from symptoms, but when this is not possible, in a few days she feels stiffness and a sense of heaviness returning.
An opportunity has recently occurred of seeing a case of severe rheumatoid arthritis in a woman who has been treated by a dietitian and has been kept for eight months on a salt-free vegetable diet of much the same character as the Diet I, which we used for two weeks only. This patient, aged 60, had the first symptoms nearly two years ago, and she was bedridden for five months before starting on the diet last February. She felt no immediate improvement or relief of pain at all, but after three months the pain began to leave her. She gradually began to sit up and walk, and is now walking easily, though the joints are still slightly swollen. X-rays show practically no changes in cartilage or bone. The delayed improvement in this case suggests that the reduced sodium intake may be slowly effective even when no immediate relief is felt.
It is, however, impossible to say at present that other factors may not be responsible for the later effects of the diet, such as the low intake of concentrated carbohydrates and starch, and the high vitamin intake. These points will need a great deal of investigation.
In view of these clinical results it is to be hoped that a low sodium diet will be given an extensive trial in the treatment of chronic rheumatic conditions. Though sodium restriction may be devised in various ways, the use of raw fruit and vegetables (either raw or cooked by steaming without salt) as the basis of the diet provides palatable and varied foods with plenty of vitamins B and C. The importance of an addition of adequate protein and fat must be insisted on. The diet is expensive for the poorer class of patient, especially in the winter, when the increased cost may be from four to six shillings a week, but other forms of treatment are also expensive. It will probably be found with further experience that the strict diet period can be shortened, and that modifications in the continued diet which involve less expense can be introduced with equally good results.
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